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一锅煮法制备纳米 CuInSe2 并研究了不同反应温度、反应时间对产物 CuInSe2结
构形貌等的影响。其次我们提出以油胺和十二硫醇为溶剂在常温下溶解单质 Se
粉的方法，避免了在高温下溶解单质 Se 粉和高温转移的困难。在该常温溶解单
质 Se 粉方法的基础上，我们采用分步加入法来合成纳米 CuInSe2，比较了不同条
件下产物结构组成及形貌的变化。我们应用传统的反应釜溶剂热法合成了纳米
CuInSe2，并与前面两种合成方法进行了比较。从以上不同的实验方法我们发现





























的 Cu2S 纳米粒子。我们通过拉曼光谱仪测试了 Cu2S 的荧光性质，发现其在近红
外波段发射荧光。进一步通过比较不同大小 Cu2S 纳米粒子的荧光性质，我们发
现随着粒子尺寸的减小，荧光峰发生红移其强度也随着降低。 

















  CuInSe2 is considered as the most promising materials for photovoltaic applications, 
owing to its ability to adjust optical band gap, high optical absorption coefficient, high 
efficiencies and low cost of production. It also has been a focus for researchers. On 
the other hand, with the development of nanotechnology researchers pay much 
attention on nanomaterials because of its special properties. So more and more 
scientists start to research on CuInSe2 nanocrystals include the synthesis of CuInSe2 
nanocrystals and photovoltaic applications. Researchers try to obtain high efficiencies 
thin film solar cells by combining the advantages of nanomaterials and CuInSe2. In 
this thesis, CuInSe2 nanocrystals have been synthesized via different process. Besides 
we make thin solar cell devices by using CuInSe2 nanocrystals synthesized with 
different solvent as the optical absorption materials and compare the efficiencies of 
the thin film solar cells with different source of CuInSe2. At last Cu2S nanocrystals 
that is semiconductor materials have also been synthesized. We detect its near-infrared 
photoluminescent by raman spectrometer. 
  At first one-pot synthesis of CuInSe2 nanocrystals by using oleylamine as solvent. 
Research on the relationship of various reaction time and temperature with 
composition and morphology of as-prepared samples. We find that selenium can be 
dissolved by the mixture of oleylamine and dodecanethiol. It avoid dissolving and 
transporting selenium under high temperature. Through this way of dissolving 
selenium CuInSe2 nanocrystals have been synthesized by inputing the reactants at 
different time and the products synthesized under different reaction conditions have 
been compared with each other. We also try to synthesize CuInSe2 nanocrystals by 
traditional solvothermal route in Teflon-lined autoclave. In short, various reactants, 
reaction time and temperature have impacts on composition and morphology of 
as-prepared CuInSe2 nanocrystals. 















CuInSe2 nanocrystals and dissolve selenium in the mixture of oleylamine and 
dodecanethiol. We find that the amount of dodecanethiol has impact on the size of 
as-prepared CuInSe2 nanocrystals. We successfully decrease the temperature and time 
of the reaction with oleic acid and dodecanethiol as solvent. The size of the products 
is small. CuInSe2 Nanocrystals are also successfully synthesized by using oleic acid as 
solvent only. 
  We make the “sandwich” type of thin film solar cells device by using as-prepared 
CuInSe2 nanocrystals and detect the I-V characteristics without the expected result. To 
obtain good I-V characteristics we make PV device as sandwich type 
photoelectrochemical solar cells device. CuInSe2 nanocrystals synthesized with 
oleylamine as solvent appear better I-V characteristics and higher power conversion 
efficiencies. 
  Cu2S nanocrystals have been synthesized with oleylamine and dodecanethiol as 
solvent. The size of Cu2S nanocrystals depends on the ratio of the volume of 
oleylamine and dodecanethiol. The Near-Infrared photoluminescence of Cu2S 
nanocrystals has been detected. The Near-Infrared photoluminescence peak exhibits a 
red shift and the intensity of the peak exhibits weakened as the size of Cu2S 
nanocrystals decreases. 













































































从 1839 年法国实验物理学家 E.Becquerel 发现液体的光生伏特效应(即光伏
现象)至今，太阳能电池已经经过了 170 多年漫长的发展[3]。在这一百多年的时
间里，基础研究和技术进步都起到了积极推进的作用。1877 年 W. G. Adams 和
R. E. Day 研究了硒的光伏效应，制作出了第一片硒太阳电池。1904 年，德国物
理学家爱因斯坦发表了光电效应图，并于 1921 年因此获得诺贝尔物理奖。1930
年 B. Lang 研究氧化亚铜/铜(Cu2O/Cu)太阳能电池，发表“新型光伏电池”。20 世
纪 40 年代，随着波兰科学家 Czochralski 生长单晶硅提拉法工艺的发展，光伏
材料逐渐开始向商业化和产业化发展。对太阳能电池的实际应用起到决定性作
用的是美国贝尔实验室的三位科学家(D. M.Chapin，C. S. Fuller， G. L. Pearson)，




1958 年美国发射的 Vanguard 1 号首次装上了太阳能电池。随后 20 世纪 70 年代
出现的“能源危机”让人们意识到新能源的重要性，太阳能电池产业发展迅速。
1982 年世界太阳能电池年产量就超过 9.3MW，以后每年的太阳能电池产量逐年
上升(图 1.2)。太阳能电池的转化效率也不断改进，到 1985 年时澳大利亚新南
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